Introduction
High rate of urbanization in Kenya has resulted to increased solid and liquid waste generation and management besides other environmental impacts [1] . Landfills are options employed by many countries in waste management and disposal. Kenya has no landfill in Nairobi, one of its cities [2] . The main municipal solid waste (MSW) dumpsite is located at Dandora. It serves Nairobi County in Kenya. An illegal dumpsite at Kibera manages MSW in that region [3] . Clean air for the ever growing number of residents in the city of Nairobi is scarce due to increased waste generation coupled by poor management which results to environmental impacts [4] . Well managed waste in a city reduces pollution and may be a source of income.
Dumpsite has many adverse effects from its operation. Effects include; off gassing of methane and other gasses like hydrogen sulphide, carbon dioxide, and ammonia which are generated by decaying of organic wastes; pollution of the local environment such as contamination of ground water or/and aquifers by leakage or sink holes [5] and residual soil; injuries to wild life; simple nuisance problems such as odour, dust, noise pollution or vermin; damage of access roads by heavy trucks to the site and harbouring of disease vectors such as rats and flies.
Methane has been found to be one of the air contaminants in landfills or/and dumpsites [6] . It is generated from various substrates due to both chemical and biological reactions in the dumpsite [7] . Methane is one of the landfill gases that are relatively potent greenhouse gas [8] . Other sources of methane are biomass combustion, agriculture [9] , fossil fuel production, animal husbandry, rice cultivation [10] . Natural sources of methane are: wetlands, permafrost, oceans, gas hydrates, termites, non-wet land soils, wild fires and fresh water bodies [9] . Energy types and usage, climate, industrial and agricultural production characteristics and waste management practices are some of the factors that determine methane emission levels from the source [11] . Temperature and moisture have a great significant effect on the anaerobic digestion process that causes methane emission in both natural and human-related sources [12] .
Global methane levels stayed mostly flat since 1998 and by 2008, it rose to 1800nmol/mol [8] . Methane levels in the Arctic were measured at 1850nmol/mol, in 2010. This level was over twice as high as at any time in the 400,000 years prior to the industrial revolution. Methane's global warming potential is 72 times that of carbon dioxide over 20 years, and 25 times over 100 years [13] . Methane from dumpsites and landfills also causes environmental pollution. At 7% concentration it reduces oxygen to 19.5%, while at 71% concentration oxygen is reduced to fatally low 6% [14] . The leachates were digested using concentrated nitric acid (69%), at a temperature of 105˚ C for 30 minutes. The digests were allowed to cool and filtered into a 50 ml volumetric flask, through double Whatman filter papers. Quantitative analysis of the heavy metal ions in the leachate was done by atomic absorption spectrometer technique. Heavy metals analyzed were: copper, zinc, chromium, cadmium, nickel and lead.
II. Methodology

Area of study
Methane sampling and analysis
Air in Dandora dumpsite was collected using head space chambers, at an interval of seven minutes for 21 minutes per sample for a period of fourteen days. There were twenty sample points, labelled P 1 to P 20 (Figure1). The samples were collected between 9:00 and 17:20 hour local time in Kenya. T 1 is the time when the gas was collected at point one (P 1 ), etc. Head space chambers were installed into the ground to trap generated gas at points P. Three head space chambers were installed at a distance of five metres from each other, in triangular set up, in the dumpsite. Twenty cubic centimetres of air samples were drawn from each of the three chambers using a needle fitted onto a syringe. The samples collected in a pool had a volume of 60 cm 3 per point. A labelled vial was cleaned using 40 cm 3 of the collected sample while the remaining amount, 20 cm 3 , in the syringe was transferred into the vial. Vials were placed in a box and transported to the laboratory at ILRI for analysis, within five days.
Samples were removed from vials using a needle fitted onto the syringe and injected into the Gas chromatograph machine. Analysis was done by Gas Chromatography with flame ionization detector.
III.
Results and discussions
Selected heavy metal ions in the leachate
The lead metal ions in the leachate were detected in concentration range of BDL (below detectable limit) to 7.62x10 3 µg/kg ( Concentration = mean ± S.D, BDL = below detection limit, N = 5
Mean concentration of lead metal ions per was highest in point in December (4.65x10 4 µg/kg) and lowest in April (9.58x10 3 µg/kg). Major sources of lead in our environment are: lead paint, water distribution systems, food, gasoline and lead used in tableware such as toys, ceramic dishes, decorated drinking glasses, furniture and bean pots [27] . Maximum limit for lead in drinking water is 1.50x10 1 µg/kg (1.50x10 -2 mg/L) according to maximum advisable limits set by International Organizations [30] . Results show higher concentration value because of wide use of lead resulting to very high exposure. The copper metal ions in the leachate were detected in the concentration range of BDL to 6.25x10 3 µg/kg (Table 2) . [25] . Results show higher level of copper in the leachate due to its wide use in industries and in homes. Some of the uses of copper are: making coins and ornaments, making German silver and bronze, making brass, making electrical wires and contacts in switches, soldering instruments, making plugs and sockets. The zinc metal ions were generally the highest in the six months. They were detected in the range from BDL to 6.48x10 4 µg/kg (Table 3) . [21] . Old items are disposed which results to the highest concentration in the leachate. The nickel metal ions concentration in the leachate was found in the range of 3.00x10 0 µg/kg to 1.25x10 3 µg/kg (Table 4) . 2 µg/kg which is lower than the level in the leachate. The chromium metal ions level in the leachate were found in the range of 8.00x10 0 µg/kg to 2.97x10 2 µg/kg (Table 5 ). The highest concentration was at site F during the months of November, followed by site G with mean concentration of 2.25x10 2 µg/kg. Maximum advisable limit set by USEPA is 1.00x10 2 µg/kg, which is lower than the level in the leachate.
The cadmium metal ions in the leachate were detected in the concentration range of BDL to 7.00x10 0 µg/kg (Table 6 ). Concentration = mean ± S.D, BDL = below detection limit, N = 5
The metal ions were only detected during the month of December with total mean concentration of 9.00x10 0 µg/kg. Cadmium is emitted into the air from incineration of municipal waste materials [31] . The study analyzed leachate and not air. This might have been the reason why many sample sites did not contain cadmium. Metal ion levels in the leachate was relatively high in all sampling seasons. MSW is continually disposed throughout the year. More waste is disposed as the population increase. Results of the levels of methane from the dumpsite are in the table below (Table 7 ). 
IV.
Conclusion and Recommendations
This study has established baseline data regarding the levels of heavy metals and methane from leachate and air at Dandora dump site respectively. Better management of the dump site is required before it reaches the point of no return in terms of environmental pollution. The results of this study can form the basis for the study of the other dump site in other counties in Kenya
The study found out that the level of zinc metal ions was highest in the leachate from Dandora dumpsite and in all seasons. The levels of metals were lowest during rainy season (in March and April 2013).
The level of heavy metals analysed was above the recommended level in drinking water by the USEPA (32). There is need to treat leachate from the dumpsite in case farmers use it as manure and examine the level of metal ions in water from boreholes in that area.
The level of methane was highest where there were no methane sinks (absence of OH). Methane is generated within fourteen days of waste decomposition under anaerobic conditions. The gas can be trapped if it is in a closed dumpsite and be used as clean fuel.
The findings of this study enable to recommend restriction of residence closer to the dumpsite. This will reduce effects of metals such as chromium and cadmium which end up in air. Generated methane be trapped and used as fuel. This will reduce dependence on charcoal and/or kerosene. In case there are boreholes in the area, water to be examined before being used. DOI: 10.9790/5736-0909023946 www.iosrjournals.org 46 |Page
